HOX genes in human cancers.
Knowledge about transcription factors is crucial for understanding the molecular basis of neoplasia. Homeobox-containing genes are a family of transcription factors mostly involved in normal development. Class I human homeobox-containing genes (HOX genes) are organized in four clusters on different chromosomes. The order of the genes within each cluster is highly conserved throughout evolution suggesting that the physical organization of HOX genes may be (1) essential for their expression and (2) responsible for major biological functions. We have studied HOX gene expression in several human tissues and organs as well as in their neoplastic counterparts. We have observed (a) characteristic patterns of HOX gene expression for each normal solid organ analyzed, (b) altered HOX gene expression in kidney and colon cancer, (c) a correlation between HOX gene expression and different histological types of primary small cell lung cancer (SCLC) and (d) marked alterations of HOX gene expression among primary and metastatic SCLC variant types. Furthermore, we have shown that differential patterns of HOX gene expression correlate with the adhesion profile (VLA-2, VLA-5, VLA-6 and ICAM-1) and N-RAS mutation in clonal melanoma populations isolated from a single human melanoma metastasis. This suggests that HOX genes act as a network of transcriptional regulators involved in the process of cell to cell communication during normal morphogenesis, the alteration of which may contribute to the evolution of cancer.